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(57)Abstract: 

PURPOSE: To increase output to a high level and decrease fuel 
consumption by setting a compression ratio to a high level and 
suppressing generation of knocking. 

CONSTITUTION: A compression ratio is set to a high value for good 
heat efficiency and a variable mechanism 8 for varying 
opening/closing timing of an intake valve is provided on an intake cam 
shaft 2. A control unit 9 for varying the valve closing timing of the 
intake valve at the time of low-rotation high-load is connected to the 
variable mechanism 9. The valve closing timing of the intake valve is 
varied at the time of low-rotation high-load, and startup timing of 
compression is delayed and then real compression ratio is decreased. 
Consequently, the compression ratio can be set to a high level while 
knocking is suppressed, and high output can be secured and fuel 
consumption is decreased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the equipment which stops that lower a compression ratio at the time 
of a low rotation heavy load, and knocking occurs especially about the four stroke cycle engine opened and closed by 
the valve gear with an inlet valve separate [ an exhaust valve ]. 
[0002] 

[Description of the Prior Art] It is desirable to raise a compression ratio as much as possible for aiming at improvement 
in an output and improvement in mpg by the four stroke cycle engine. However, when it does in this way, a limit is 
shown also in attaining high compression ratio-ization from the relation knocking becomes easy to produce. Although 
it is hard to be generated even if it enlarges a compression ratio from a relation with an effective pressure there are few 
air contents inhaled in a cylinder, and small, when an engine load is small, since the charging efficiency of inhalation 
of air becomes high at the time of a heavy load, if a compression ratio is set up greatly, it will become easy to produce 
this knocking. 

[0003] From the time of high rotation a gaseous mixture is stirred by whose strong turbulent flow also in the time of 
this heavy load, the direction at the time of the low rotation whose gas flow decreases comparatively within a cylinder 
tends to produce knocking. 

[0004] The conventional four stroke cycle engine was set as the compression ratio which is the grade which knocking 
does not generate at the time of a low rotation heavy load. And when knocking occurred, the knock sensor detected it, 
and ignition timing was delayed so that it might be hard to produce knocking and it might become. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there was a limit also in raising the output and mpg of an engine 
in having set the compression ratio as the small value which is the grade which knocking does not generate at the time 
of a low rotation heavy load, as mentioned above. And if ignition timing is delayed when knocking arises, torque will 
fall. 

[0006] It stops that knocking produces it, setting [ this invention was made in order to cancel such a trouble, and ] up a 

compression ratio highly, and aims at attaining a high increase in power and low mpg-ization. 

[0007] 

[Means for Solving the Problem] The four stroke cycle engine concerning this invention establishes the adjustable 
mechanism in which the opening-and-closing time of an inlet valve is changed into a valve gear, and connects to this 
adjustable mechanism the control unit which changes the valve-closing time of an inlet valve according to the grade of 
knocking while it sets a compression ratio as a high value with sufficient thermal efficiency. 
[0008] 

[Function] A substantial compression ratio becomes [ that the stage when the angle of delay of the valve-closing stage 
of an inlet valve is sharply carried out at at the time of the service condition (low rotation heavy load) to which 
knocking tends to take place, and a compression stroke starts is overdue and a charging efficiency ] low small by the 
bird clapper. For this reason, at the time of a low rotation heavy load, combustion is performed with the real 
compression ratio as abbreviation conventional, knocking is suppressed and combustion is performed with the highest 
real compression ratio by controlling the valve-closing stage of an inlet valve according to the grade of the knocking at 
the time of other service conditions. 
[0009] 

[Example] Hereafter, drawing 1 or drawing 3 explains one example of this invention in detail. The plan which drawing 
1 expands the important section of the four stroke cycle engine concerning this invention, and is shown, and drawing 2 
are drawings showing the opening-and-closing timing of an inlet valve and an exhaust valve, this drawing (a) shows 
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the state when not operating an adjustable mechanism this drawing (b) ^^^^c^SZ- 

oWs xfoses an exhaust valve, and these cam shafts are supported by cylinder head la respectively free 
[ SnTby bearing 4, and the pulley gear teeth 5 and 6 formed in the axis end section are connected with the 

^2^^^ - d closes toee *»? v f <t cyli b nder ' 

rOHl 9^ atS -hanism S. The rotational frequency sensor 

C whtoh ^Ltects *e^tional frequency of an engine 1. and the air flow meter 11 

content are connected, and this control unit 9 is constituted so that it may determine based on map 9a ^chmgaed 
% f^oZ of^gles if delay of the inlet valve in the adjustable mechanism 8 to the engine speed and the mean 

mOlllXX^mentioned map 9a is constituted as shown in drawing 3 , and it calculates the amount of angles of 
KSe^reTiVclosing time as a crank angle from the knock frequency to an engine speed and a mean 
effective pressure It asks for the mean effective pressure of the vertical axis of map 9a from the outpu of the 

11. That is, the adjustable mechanism 8 is controlled so that the amount of angles o 
ddTb^Tlm dually as an engine speed becomes small, or as an inhalation air content increases In addition 
^flS^SStiTLir which is shown with the sign 12 in drawin g 1 , and it is constituted so that passage 0 f 
Le sahem 1 3 prepared in the aforementioned adjustable mechanism 8 may be detected electrically or magnetically 
00 6Hn the four snSce cycle engine constituted as mentioned above, control of the adjustable mechanism 8 i not 
nerformed a! Sime of a low rotation low load, but combustion is performed by the high real compression ratio. The 
performed at me time oi a 10* ' ru becomes as it was shown in drawing! (a). 

Z^FS^Sm^ SSL valve, and IN shows opening and closing of an inlet valve. 
Mo^erTDC shows the time of a piston being located in a top dead center. The opening-and-closing time of the 
Wet valve and exhaus valve which were shown in diawingl (a) is set up so that the opening-and-ctosing time in the 
time If the Wgh dotation heavy load of the conventional engine, abbreviation, etc. may be spread and may become. 
That i lit is befo?Sing ^exhaust valve at the time of the end like an exhaust air line, and before a piston goes up 
to a top M^S^h» opens. Moreover, this inlet valve is closed, after a piston passes a bottom dead point 

"01 8 7^ 

oad state while an engine speed becomes smaller than a control start rotational frequency - a control unit 9 - 

" a soleno'id 20 is excited and angle-of-delay control of the 
valvel ca^ied out This angle-of-delay control is performed by a control unit 9 reading the amount of angles o f d e l ay 
accord ng to an engine speed and throttle opening from map 9a. For example, when the amount of angles. of delay s 20 
degrees, from drawing 2 (a), 20 degrees of the open stages and closed stages of an inlet valve shift clockwise, and they 

^8] to Nmdy?i?te^ri^a piston starts descent from a top dead center that an inlet valve opens and as for 
closing, a piston becomes since a up stroke carries out abbreviation half elevation. At this time, the first stage of 
compression becomes late and a real compression ratio falls. 
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[0019] Moreover, it becomes as 20 more degrees shifts from the state of drawing 2 (b) and it is shown in this drawing 
(c), when the amount of angles of delay is 40 degrees. At this time, the first stage of compression is further overdue, 
and a real compression ratio falls further at it. 

[0020] That is, even if it sets it as a high value from which knocking tends to produce the compression ratio of an 
engine 1, a compression ratio becomes small substantially. For this reason, at the time of the low rotation heavy load 
which knocking tends to generate, combustion is performed with the real compression ratio as abbreviation 
conventional, knocking will be suppressed, and when controlled by valve timing proper in addition to the time of a low 
rotation heavy load, combustion will be performed with a high real compression ratio. 

[0021] Moreover, in this example, since the open time of an inlet valve is also overdue, a bulb roll decreases or it 
completely comes to be lost. That is, a charging efficiency falls also by this and it is hard coming to generate knocking. 

[0022] Moreover, although the example which used the inhalation air content was shown in detecting the load of an 
engine 1 by this example, the throttle opening sensor which detects throttle opening instead of an air flow meter 1 1 can 
also be used. 
[0023] 

[Effect of the Invention] The four stroke cycle engine which starts this invention as explained above Since the 
adjustable mechanism in which the opening-and-closing time of an inlet valve was changed into a valve gear was 
established and the control unit which changes the valve-closing time of an inlet valve according to an engine speed 
and a load was connected to this adjustable mechanism, while setting the compression ratio as the high value with 
sufficient thermal efficiency, A substantial compression ratio becomes [ that the time when the angle of delay of the 
valve-closing time of an inlet valve is sharply carried out at at the time of the service condition (low rotation heavy 
load) to which knocking tends to take place, and a compression stroke starts is overdue, and a charging efficiency ] low 
small by the bird clapper. For this reason, at the time of a low rotation heavy load, combustion is performed with the 
real compression ratio as abbreviation conventional, knocking is suppressed and combustion is performed with the 
highest real compression ratio by controlling the valve-closing time of an inlet valve according to the grade of the 
knocking at the time of other service conditions. 

[0024] Therefore, the optimal inhalation-of-air valve timing according to the grade of knocking can be chosen, 
combustion comes to be performed with the optimal higher real compression ratio, and mpg becomes low while high 
power is moreover obtained since there is also no need of delaying ignition timing, in order to suppress knocking. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The four stroke cycle engine which establishes the adjustable mechanism in which the opening- and-closing 
time of an inlet valve is changed into the valve gear which opens and closes the aforementioned inlet valve, and is 
characterized by connecting to this adjustable mechanism the control unit which changes the valve-closing time of an 
inlet valve according to the grade of knocking in the four stroke cycle engine by which an inlet valve and an exhaust 
valve are opened and closed by the separate valve gear while setting the compression ratio of this engine as a high 
value with sufficient thermal efficiency. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan expanding and showing the important section of the four stroke cycle engine concerning this 
invention. 

[Drawing 2] In drawing showing the opening-and-closing timing of an inlet valve and an exhaust valve, this drawing 
(a) shows the state when not operating an adjustable mechanism, this drawing (b) shows the state when carrying out 
20-degree angle of delay of the valve-closing stage of an inlet valve, and this drawing (c) shows the state when 
carrying out 40-degree angle of delay of the valve-closing stage of an inlet valve. 
[Drawin g 3] It is the map of the amount of inhalation-of-air valve timing angles of delay. 
[Description of Notations] 
2 Air Inlet Cam Shaft 

8 Adjustable Mechanism 

9 Control Unit 
9a Map 

10 Rotational Frequency Sensor 

1 1 Air Flow Meter 
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